Inhibition of tetrahydrobiopterin synthesis reduces in vivo nitric oxide production in experimental endotoxic shock.
Nitric oxide synthesis requires the cofactor tetrahydrobiopterin. We have examined the effect on nitric oxide synthesis in experimental endotoxic shock of 2,4- diamino-6-hydroxypyrimidine (DAHP), an inhibitor of GTP cyclohydrolase I, the first and rate limiting enzyme for tetrahydrobiopterin synthesis. Rats given lipopolysaccharide (LPS, 10 mg/kg) showed a large rise in plasma nitrate at 4 and 8 hours which was significantly reduced by DAHP (1 g/kg) given at the same time as LPS. There was a 40-50% reduction in the haem-NO signal detected in kidney by electron paramagnetic resonance spectroscopy. LPS produced hypotension at 3 hours and 6 hours and this was ameliorated at 6 hours in rats given DAHP. DAHP abolished the rise in kidney tetrahydrobiopterin levels seen 4 hours after LPS but no effect was seen on induction of inducible nitric oxide synthase (iNOS) as assessed by immunohistochemistry and reverse transcriptase PCR, consistent with the effect of DAPH being by reduction of tetrahydrobiopterin levels. The results show that inhibition of tetrahydrobiopterin synthesis is an effective strategy to reduce nitric oxide synthesis by iNOS in vivo.